. NIR emission spectra for unpurified AgN-DNA solutions of the ten candidate templates selected for synthesis scale-up and attempted HPLC purification. Microplate (A, B or C), well location and template sequence are identified on the plots. Fluorescence was excited in the UV, as described in the main text. Error bars are instrumental uncertainty. Data are corrected for the spectral responsivity of the InGaAs detector in the NIR fluorescence microplate reader. HPLC purification narrows and shifts the spectra in Fig. 2 of the main text relative to the unpurified spectra in (g), (i) and (j). Figure S2 . HPLC chromatograms of the absorbance monitored at 260 nm (black) and NIR emission (red) for AgN-DNA 952 (top), AgN-DNA 962 (middle) and AgN-DNA 999 (bottom). Fluorescence was excited at 270 nm, and measured using an 800 nm longpass filter into a broadband NIR InGaAs detector. The effective detection band for the emission chromatogram is 800 nm-1400 nm. The elution times for the high Stokes shift (SS) emitters AgN-DNA 962 (SS = 275 nm) and AgN-DNA 999 (SS = 314 nm) are much shorter than for AgN-DNA 952 (SS = 99 nm). Apparently the high Stokes shift emitters are differently structured. Figure S3 . Purity estimate for the HPLC-purified aliquot of AgN-DNA 953 that was used for mass spectral analysis. Absorbance monitored at 260 nm (black curve), emission excited at 270 nm (red curve), time span of aliquot collection (blue bars) and estimated absorbance background (black dashed line).
Comparison of emission spectrum to absorbance spectrum and absorbance background yields a purity estimate of 74%. Figure S4 . ESI-MS of the HPLC-purified aliquot of AgN-DNA 953. This is an expanded scale version of Fig. 3 in the main text, with additional labeling of products.
As discussed in the main text and the caption of Fig. S3 , the fluorescent silver cluster is the major (74%) product in the HPLC-purified aliquot of AgN-DNA 953 analyzed by ESI-MS. Thus we can confidently identify the composition of the fluorescent silver cluster as the major, and dominant, product in ESI-MS (blue labels). This product, (CGCCCCCACGCGCGGC)2Ag30, contains two DNA strands held together by 30 silver atoms.
Each main (CGCCCCCACGCGCGGC)2Ag30 peak (labeled in blue) has an envelope of salt adduct peaks at higher M/Z. The minor products in ESI-MS, labelled in green for the Z = -4 charge state, contain one DNA strand and 10, 12, 13 and 14 silver atoms. (The same minor product peaks repeat at lower M/Z for higher Z charge states). For AgN-DNA 962, all detected products contain two DNA strands and 18-26 silver atoms, with 21 silver atoms in the most abundant product (top panel).
For AgN-DNA 999, all detected products contain two DNA strands (bottom panel). Products with 14, 15 and 18-22 silver atoms are present in roughly comparable abundances and products with 12, 13 and 24-26 silver atoms are detectable.
As stated in the main text, the short elution times of the NIR-fluorescent products (Fig. S2) , with instrument-limited chromatogram peak widths, did not permit estimates of purity. Thus it is unknown whether the fluorescent silver cluster is the dominant product in the aliquot captured for ESI-MS and it is not possible to assign a composition for AgN-DNA 962 or AgN-DNA 999. Table S1 . List of template sequences, intensity-weighted average emission wavelengths <l> and integrated emission intensities for the templates which produced fluorescence with <l> ³ 750 nm.
Values of <l> were calculated from the spectral data for the unpurified samples in the three microplates studied, using emission data collected by a NIR fluorescence well plate reader (see main text). Spectral shifts of these well plate samples relative to HPLC purified material arise from the purification process, which isolates column-stable AgN-DNA products with elution times corresponding to specific conformations. Red and blue entries: Synthesis was repeated at a larger scale for HPLC purification. Blue entries: Spectra for the HPLC-purified samples are shown in Figure 2 of 
